Simulations of the Van der Drift model for polycrystalline growth are described. These simulations have been carried out for conic and cubic crystals and the exponent p describing the growth of the linear monocrystalline domain size has been determined. For both crystal types p = 0.4 is found, in accordance with previously obtained mean-field results. Moreover, the angular distribution of surviving crystals as a function of time matches the mean-field result very well.
INTRODUCTION
Polycrystalline 61ms have received growing interest in the last years. Especially diamond with its extreme hardness and optical properties is a technologically interesting material for such films and many experiments are carried out using this material. Computer simulations can be a valuable support for experimental work in this field.
Such simulations are usually performed for the Van der Drift model. ' ' ' In this model, the growth of a crystal is normal to its facets, and for one type of facet, the growth rate is independent of the orientation of the facet with respect to the film. Normally, the growth rates of all facet types are taken to be equal. Initially, a collection of such crystals is placed on a flat ground plane (2+1 dimensions) or line (1+1) with random orientation. The evolution of the model is then uniquely determined in (1+1) dimensions but in (2+1) dimensions extra information has to be given to describe the evolution &om a point where more than three facets meet (see below).
In the course of time, crystals will disappear from the surface. The crystals whose tops are pointing more Fig. 1 to occur. The evolving structure, therefore, cannot be viewed as the envelope of the original crystals if they were to grow without restriction: the entire evolution Rom the moment that the crystals touch each other has to be considered to determine the structure for arbitrary times.
When growing three-dimensional (3D) crystals, the prescription of normal growth and conserving the topology of the tops and edges is not suKcient to specify the evolution. An example is shown in Fig. 2 . Four edges merge in one point, and two different evolutions are possible. The same problem occurs for a situation as represented in Fig. 3 .
For such ambiguous events, we will stick to the prescription that of all possibilities the one yielding the greatest height for every position on the ground plane near the event is chosen. It should be noted that for the case shown in Fig. 3 It is believed that this choice for the evolution does not affect the exponent p, which is related to the behavior of the tops, which are not directly involved in such events.
Instead of treating faceted crystals, one can consider cones, with uniform growth rate normal to the tangent plane on the surface. Cones can be viewed as a limiting case of multifaceted crystals. For cones, the problems of overhangs ceases to exist. The analog of the situation depicted in Fig. 3 cannot occur here. To see this, suppose one cone is just at the point of reaching over another one, as in Fig. 4 . As the growth velocity is normal to the tangent planes of both cones, in particular, at the "reachover" point, it is clear that their respective topology will not change and has been the same for earlier times. This procedure still allows for one of the neighboring regions to pop up in the middle of the region under consideration. Such events are most probable and most undesirable for the crystal tops. Therefore, every crystal is tagged whether its top has disappeared or does still persist at the surface. If a top tagged as disappeared reappears again, the region it is part of is cleared and filled with the crystals of its neighbors attaining the greatest heights. This algorithm still allows for regions popping up between other regions, if the new region does not contain tops and is part of the same crystal as one of the neighboring regions. This implies an overestimation of cone trunks, in contrast to mean-field theory, in which they are underestimated (see above). One is, therefore, confident that if the same exponent p is found for both simulation and mean-field theory, it will be the correct one. The simulation is stopped when it becomes possible for boundary eÃects to show up. Figure 5 shows the decrease of the number of surviving tops with time for cone-shaped crystals. The results are seen to fit a straight line with a slope 0.79 in a log-log plot very well. Averaging such slopes for ten runs with systems ranging from 3600 to 6400 cones, a value p = 0.40+0.01 is found for the domain size exponent (which is half the slope of the line shown in Fig. 5) 
